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1 Introd uction 
The carbon nanotube actuator is a soft actuator which has bimorph configuration [1]; the elec-
trolyte layer is sandwiched by the e1ectrode 1ayers. The electro1yte 1ayer consists of po1ymer 
and the e1ectrode 1ayer consists of carbon nanotube and po1ymer， and the who1e contains ionic 
liquid. When a vo1tage is applied across the actuator， itbends toward the anode side. The 
cause of the deformation is not clear; the size di百'erencebetween cation and anion， the e1ectrical 
stress working on the interface of e1ectro1yte and e1ectrode， orothers. 
To make the cause of the deformation clear， the e1酪 ticityof the electrode of CNT actuator is 
measured by changing the ionic liquid fraction and its efIect on the deformation is investigated. 
2 Experiment 
The CNT actuator and the electrode are made according to Ref. [1]. The ionic 1iquid fraction is 
varied according to samp1es. Young's modu1us of the e1ectrode and the actuator is measured by 
the tensile test in the air. The deformation of the actuator is me出 uredby the laser displacement 
meter under 4V rectangular wave. The charge in the e1ectrode 1ayer is obtained by integrating 
the e1ectric current. 
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Figure 1: (a)Young's modulus ofthe electrode. (b)Displacement and charge divided by thickness 
Fig.1 (a) shows the experimental result of Young's modulus of the CNT electrode. Young's 
modulus is proportional to the volume fraction of the solid substances (CNT and polymer). In 
the cωe of sample 1， Young's modulus is higher than others. This is thought to be caused by 
the capillary force [2]. 
Fig.1 (b) shows the measured displacement and the charge divided by the thickness of the 
CNT actuator. The deformation is large when the volume fraction of the solid substances is 
large although Young's modulus is large. The dependency of the deformation on the electrode 
elasticity is not clear. Two curves have same trend. This means the deformation is caused by 
the strain di百'erencebetween cathode side and anode side. The deformation is thought to be 
caused by the volume of ions. 
4 Conclusion 
The ionic liquid仕actioneffects on the elasticity. And the deformation is influenced by the ionic 
liquid fraction. This is not because of the elasticity but because of the charge and the thickness. 
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